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(57)Abstract 

PROBLEM TO BE SOLVED; To provide an iron-based rare earth 
alloy magnet which is small in rare earth content, high in 
magnetization properties, and excellent in rectangularity on a 
demagnetization curve. 

SOLUTION: An iron-based rare earth alloy magnet has 
composition represented by a compositional formula, (Fel-mTm) 
1 00-x-y-zQxRyMz. T is one or more elements selected from Go 
and Ni; Q is one or more elements selected from B(boron) and C 
(carbon); R is one or more rare earth elements excluding La and 
Ce; and M is Ti. In the formula, (x), (y), (z), and (m) are so set as 
to satisfy formulas, 1 0<x<20 atom%, 6<y<1 0 atom%, 0.1 <z<1 2 
atom%, and 0<m<0.5 atom%. This magnet contains a Ti-based 
boride phase even in a stage in which it is solidified by quenching, 
and a structure capable of displaying excellent magnet 
characteristics can be formed in the magnet by the action of the 
Ti-based boride phase. 
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J;t*y:6Sl 0Jg^%JilJi(;:Jte5 i; . 
S^]K^ffiBri7:>lR]_hti^-^L:^S< ^£5!^*, 0. 7T 

a±ff5Br^#sr<t^5T#^e tfc. nrnm 

(Dym^'^^f'!^ia±. #±IS7ESR(^mj^it^y i± 6 

S^%WT-efc?), M(-C$f4LV^R©tEffltt7. 5®^- 
[0 0 6 3] MUT i TfoSo T i i±, T i S^^'fbltl 

^^/^^-a (BH) ^ 

[0 0 6 4] T i mmitm z 0 . 1 m^%^ 

0. 2l^.-f-%aTWt&fflti-5^i:^^f 
Lt^T iMlSrofSHWJiPIi±8. OS 

0. i^m^^^?>^oim^ttm^mm-t?>:iti)m 

4L<. z/x^O. 2^5^£^^^§r^:;SSJ;^)ff4L 

[0 0 6 5] FefS, ±a^c05c*cO^WB:^*(^fe5 
^ 3 . F e tO-^ ^ C o 33 J; 05N i £?5-ffi t l±^m<Dm 

m^mj^m (t) T-emLTtp^M(DsgffiM#+4^^t-s 

V\ ^CDfcfe, tt^»llO%£iJ:5 0%J^T(?51^iaS-PS 

2 F ei4 B+1l(Ci^^ y-ffiJSA5±#'r5fci6. ftmtt^s 
|R)ii1-So CofCiSF eS^miT?^* LV^|5ffi{40. 
5 % eiJ: 4 0 %B!.TT- fe 5 „ 

[0 0 6 6] m^. m^^^mhf£t^h. 

[0 0 6 7] ^mmfmx'ii. m±it. ms[Z7pf^n> 

S^R^Fe^-ttf^ilS^^ro^fli^KCfc*, 



(8) 
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[00 6 8] [fKf$S^i^Sa] El 3 (D-mwi±. 

V^5„ 113 (a) f±^#fSj5!cST-fcl3. 0 3 (b) (1, 
[0 0 6 9] 03 (a) d^^tbSi^ii, MM^l 
0Srm(:iT?§fl?1-5^«fj?3 jSgPi-WityX/US 

[0 0 7 0] M.f^m.2ii. tif,m/^y^5±>^mtzm!2 
[00 7 1] r©^Sic*5i,^T(4, mmAiis^x:^Mi^ 20 

8 b t#~;^#filP 1 a, 2 a, i3j;0:8 a t^SgScOig 

2 5 0 k p a w^Hrtf^syp-r 

[0 0 7 2] mf\W 3 ttfaaWtlT-fo . a - b e ^^^h 

\.xmm2 ^ ^^mm"fii4iHim^.&^"^tA\ mm 2 1 

[0 0 7 3] ffii^S^ AiD^mJ X/U 5 t±, 1 h 

#.i^^2t(7>Piiiiriaestt, fiT?i-S:gff4i>3roi§m2 1 

M>'X/U5t7?^y 7^:xfl(l, -griJ^lfO. 5 — 2. Om 
niT-&5o jgm2 lC?>^itt^S;k;#V^*1§•, S^S2 1 (Itii 

^2 ^^iil^ 1 j: ^ 'b{gv^j£^4)^^W*^$1-?)fc4!), 

t^^'S.2 k(r:>mz.Btimiim^^f\^. ^2 i 
© m ji7!i5 A " X ir ^tr ^ 5 o 

[0 0 7 4] <^Spn-^V7tl. Cu, Fe, ^fcflCu 40 
<^^^ti^^i>hmi&-r^Z.tm-^\.\'\ Cu^ 

y^ZtOit^ll^JxaS 0 0~5 0 OmmT?fc5c ^n^o 

[0 0 7 5] El 3 i^.T^f . i?!i^tf-a-ft i o 

k g (DWM'k^^ 10-20 ^^^^t 
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^ : 10~300/im, ifl: 2 mm~ 3 mmro-^ifeSS 

(•^^UjK^-) 2 2ht£.^o 

[0 0 7 6] m^'^^m'] ^-f. wmmm^xK^ 

^f\.^WM^^<r>^ 2 1 ^fl^M H 3 (dUM'^ 1 <5^ 
ffi^ig^4(^»;?LS„ ^tr, r(»^m2 lilffi^fyX^l' 
5 ^i^feitiEA r ^HMft^w^Kf^o-zv 7±}v:i±lit*n. 
7K?^P-yU7i:(7)gtoi-J:oTii.f^$ix. Iggl-TSo 1l 

[0 0 7 7] **a£?l?li(50^^, 2 1 iOi^SMSi' 

^LT. i^P5fiS*l X 1 02~1 X 1 08t;/S>i:-tS 

ri;i5^f^L<. 5 X 1 03-1 X 1 06°C/#t-r5- 

[0 0 7 8] -a-^(iOig^2 l;6Si^JPn-;l.7 1-lJ:oTi^ 

[0 0 7 9] P -yUlSffiiSS^ 4 m/ 

#iy± 5 0 m/mX'fO-iW^Mz.m^-t^ r t 

/U' 7 T ibctt 5 -a-^ ^ it ® L T V ^ 5 „ o -yi-a 

p -fe ^ ;45:ft.^i.ciitt %mmYm- mm\z-fi s 

* L < &^ LV^P"/W^?^5SSWfQfflf± 5 m/# 

liUi 3 0 ni/S?jiiTT'& , i ^) SI-^ LV^ P 
giD^iaH 7 m/mj.± 2 0 m/#aTT'5„ 

[0 0 8 0] /iio. :^^mx'mv^i,^^mm<^M^m 

Th-7^XiS, h y s/^df^^ hffi. JEf-ii, p-y^ 

[0 0 8 1] J:fH^?^iS(^^'T't. ;^ hV -yy^-r^V 

feto^^ipas iitbSt^ffi < . 1 0 2 - 1 0 ^ V/f])Xh 

l:Sft(;:aLfca«T'foS, ®|i(-^^{^>5f LTT i 
Mo. Ta. j3j;t;«/*fctlW^^5BLfc^^{^(t. 
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[0 0 8 2] mMm] -4^mmmmx'it. mMM^r^i^ 

/#~2 0'C/#t LT. 5 5 OlCfilJiS 5 O'CjJlTc^) 

[0 0 8 3] tj:^. mMmumr-5 5o-'c^T^?^t. 
ref ei4 B§i^M>^tmtiiL-f£\,^tzii>. i^mjj^mm 

*aai&JtC0t5H(4 5 7 O'CWiS 2 OlCJilTT'foS^ 

[0 0 8 4] ssaa#ffl«{i. -^^©Blft^KJti-sfc 

5 0 k p aiilTcOAr ;tf;^-^N2:tf:5^Jj;i'co:i^jStt 
O. l k P a JilTroXS^T'iliJtSS: 

[0 0 8 5] i<r^aafjco^<^^#'f tfi, T i 

ifeti*ii;tJ«r^/V7r:^t@ii^^1-f-. FesBffi, Fe23 
Beffi. R2Fei4 B^@, fc^ J;r>'R2 F e 23 Bstg^tOi^gc 

ioT, RzF 6 23 D3^@fi:?H*b, RiF euB^UO^ 

ftSshl^ftWS (01JAilF 6 23 Bb) ^a-Fe+i^^ 

[0 0 8 6] mi^mai. ^mmm^mn^M^nm- 1 



[0 0 8 7] m!immcM-^^^(D»^^mm 
[0 0 8 8] mMmm. 1tt.tifc^J^s*±«^^^K^^^ 

[0 0 8 9] Jijfi(D:if>'m^*i!3V^T^— i^^r^'f^ 
[0 0 9 0] :^mm(r)i-y ^yyi-^iyy hm^^i^miAM 

Tf^y m^mcf%\,^:bm-^it. nm:^^ ison m&,TK 

©s^Z^eSft 1 u mJiUi 1 0 0 a: miilTT'fcSo ^fc, 

mtAT(-?i5 i 5 i-©#-rs t b < . J; 15 ^ 

bV^'|&*ro^J$)^Sil 3 0 M mZl± 2 5 0 u m^TTfo 
5„ $ £>tlift bl/^^HfiS 0 //m£i±l 5 0 /zmJilT 

[0 0 9 1 ] {Stfefil^tmW S-f . TE«S 1 
t-»;?!c^^^5Ki|Sf (No. l~No. 6) <^#*tCO 
l/^r, IfiltQg. 5%jeJl±roB, C, Fe. Co. T 

■mo. l~No. 5tt*%BJ^»^Sgf?J(CffiSb. W*^ 

No. 6i±it^m^m'^i-?>. 

[0 0 9 2] 
[*ll 







ffl04(at%l 


a-JHI 


mm 






F e 


B 


R 


M 


M/s 






1 


Fe68.5 


15 


Nd8.5 


Ti8 


20 


680 




2 


Fe72,5 


15 


Ndg.5 


Ti3 


15 


740 




3 


Fe70.0+Co2.5 


15 


Nd8.5 


Ti4 


20 


680 




4 


Fe7 1 .5 


B14+C1 


Nd8.5 


Ti5 


12 


700 




5 


Fe66.5 


15 


Nd8.5 


TilO 


25 


720 


it 
















m 


6 


Fe76.5 


15 


Nd8.5 




30 


760 


m 

















[0 0 9 3] ^ItdfcV^r, m^ii TMJ iS^bTl/^ 
SfflCO Ft i 8J fl. 8J?,^%(DT i ^^Jllbfc^i^ 

:^b, r-j tO^^fl, T i s^fe!^]bTv^;^ev^r 

bTI/^So 

[0 0 9 4] j$jiimiiffl(.^fc5^5otm, J£g|5(Cil: 50 
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5 0 O'Clzm^Lit, 

[0 0 9 5] -g-^i^^^mffi^ 26. 7kPat7>Ar;tf 

im^m^M<mmzuyf^i^ m-. 2~3mm. ■. 

2 0~5 0Mm) (DmW,^f^^^t\^tS^. 

5„ ^^x^itfio. smm. mm 

mf2^2 6. 7kPa. i^Tl^" h^^tJO. 5-1 k g 









5S % 








Br 


Hcj 


(BH>„„« 






(T) 


(kA/m) 


(kJ/m^) 




1 


0.83 


957 


111 


m 


2 


0.76 


839 


86 


m 


3 


0.7 9 


906 


105 


m 


4 


0.82 


826 


104 




5 


0.70 


1073 


78 


tt 










m 
m 


6 


0.63 


197 


28 



[0 0 9 7] *:|ISfefijTi4, ^ 1 l^^l" i 5 n-/^ 
[0 0 9 8] ccoi 5(::LTfi^o/::fSfr#-?^fetc:J;oT 

5 ^^T'fc 5 r h ^Itm Lfco iiiiH^S^^^ 
[0 0 9 9] No. l~No. 8 iD^.^^-g-^^ A 

[0 10 0] 
[»2] 



[0 10 1] s2>!)*fcbA^5=t5f-, nmi^ffimMmL 

[0102] 114 fl. No. 1 (SJE^ll) tJiO'No. 

u^iaett, ^Hm. No. 1 (^jsw SBiTjJNo. 

lo 1 0 3] H5*-e>^^^-SJ; Ti^r^^JBLfcH 

mmcom-h. m-Mmm (a s - s p u n) {c*jtt2>^^ 

T'fl^^ll14^^1-[e]ST f - fits A/ EmM^i\-f£^^ 
z^^tffaiLTV^-So 6 6 o'C-ee^^i^^Aaa^tTJio 

fc^ti^tt. N d2 F e H Bm^^w&^n-^\t^mm<n 



e ffltDS^alftjaSflN d z F e 14 B ^ t 

[0 10 4] rtl-icML, T i ^Ss^JDLTV^ifeV^:^-^, 

ll6i::;]^$tL5J:5l-. 6 6 o''CX- & imnW-Mm^'il 

/^ofcfi. Nd2Fen Bm.mMim'^-^n-^\t-tmm(r> 

40 Sri^^L-Cl^So fSifeSfaSiW 8 0X;<7>:^^. a 
-F effl(730^t°-i'W?tS:i5^^{-3t<'tel9, Q=-F 

[0 1 0 5] 0 7*Dj;z>'l§I8ft. K^^No. aco^^co 

1117 (a) [i, 
(CjoltS-a-^&^'CDT i Bzffi^:^L, El 7 (b) 6 
0 0°C6iJ-tDS?i^fLamt-fctt5^^+roT i Bzffi^/S 
LTV^5, US (a) il, ±tflcDmSaa^(-*3tt-5#^ 
ff^tOT i B2tBC0)iHifi1fi0SefB^I$r^L, 138 (b) 

50 tu^:M®©?gH^B4a^^LTi/^5„ 



(11) 
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[0 10 6] mv^XU^s^^e^ioij^iiXoK. m&it 

[0 10 7] 

£D»tr1g;iigL)^^;6Sf5. R2F ei4 BM^b-g-^^S^T^f^vm 

[0 10 8] tfc, *3i0^frJ;tL(i, T i ^®i|S|^^l^ 
^Jp-r5 ;i t J: 9 , ?Kff#.?^aitrfflv^T#ft^^Sr{m 

•9, mMsimfUmm Ca s-s pun) 

[112] (a) (1, T^/W7T^ffi^'t-T i S^li'ftife 
(b) fi, El.T^^tvTV^SffiilcOT i?i^*5j;t;t*e?^ 

mm(r>^mi:m:mcm-ri^^yx'h^. (c) ti, iri 
7 7r-fes. 



[il3] (a) :$:5SBgs-J:Si^g#±ffl^^iK5(^ 

f^y^^t-HrSHTfei?, (b) (im^*^?l!a;is^T^:5n5^fl! 
[1141 No. 1 mmm) isxuNo. 6(r>m\- at 
[US] No. 1 immm) ios^aswmi-tJttsxn 
me] No. 6co^r4 (itm&n ^^mmmm^iin 
m?] *?£?g©*]^te0^{col^T. iSBVi^Hft^ataMmt^ 

(a) (^T i Bz^@?r^ 

L, (b) fl6 0 0'C6^>t?>SMaftf-fcnt5^r^tp£O 

[US] *5!5^i75SftW{=oV>T. '^^n^mMm^n-^ 

Mm^m^mmm^mum^mxhi). (a) aeo 

O°C6:^>(?2;i$B^0jtSlA!!:afti^*5(t5^^^'<?5T i B2ffi 
raJSaffiifO^SB^B+I^^L, (b) (i±fE*gB^B^bSi4LLS 

lb, 2b, 8b, 



toXU9 a 



1 

2 ^^m^ 




(13) 
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(14) 
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Fer6.5Bi5Nd8.5 at% 



A NdjFeuB 
□ a-Fe 



50 

2 theta (deg.) 
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Fi?-J*(#t%) 4E004 DB02 TAOl TA03 

4KD17 AA04 BA06 BB06 BB12 BB13 

DA04 EA03 EKOl 

4K018 AA27 BR07 BCOl BDOl KA46 

5E04a AA03 AA04 AA19 BB04 BB05 

BDOO CAOl HB07 HBll NNOl 

ffl06 M12 NS13 



